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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the application of: 

Athanase MARIGGIS 

Serial No. : Not yet assigned 

Filing Date: March 15, 2002 

For: METHOD FOR MINIMIZING ATM 
CELL MEMORY 



Examiner: Not yet assigned 

Group Art Unit: Not yet assigned 



PRELIMINARY AMENDMENT 

BOX PCX 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination on the merits, please amend this application as follows: 

In the Claims: 

Please cancel claims 1-6. 

Please add new claims 7-18 as follows: 

7. (New) A method for minimizing packet memory, having a multipKcity of channel- 
specific packet memories, each of which is configured to hold a data packet, comprising: 

reading the data packets into a channel-specific packet memory by a writing device; and 
removing the data packets firom the channel-specific packet memory by a reading device, 
wherein 

the data packets stored in the multiplicity of channel-specific packet memories are read 
out cychcally under the control of the reading device in accordance with the status of a 
multipUcity of coxmting devices. 
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8. (New) The method as claimed in claim 1 , wherein each of the multiplicity of counting 
devices is assigned to one of the channel-specific packet memories, 

9. (New) The method as claimed in claim 1, wherein the status of two of the counting 
devices differs essentially by a factor which is distinguished fi-om the division of the number of 
bytes of a data packet and the number of channels. 

10. (New) The method as claimed in claim 1, wherein the data packets are ATM cells, and 
the packet memories are ATM cell memories. 

1 1 . (New) The method as claimed in claim 1 , wherein the writing device is an interface. 

12. (New) The method as claimed in claim 1, wherein the reading device is a fi-amer device 
which inserts ATM cells into an SDH transmission fi-ame. 



1 3. (New) A system for minimizing packet memory, comprising: 

a multiplicity of channel-specific packet memories, each of which is configured to hold a 
data packet, the data packets being read into a channel-specific packet memory by a writing 
device and removed fi-om the channel-specific packet memory by a reading device, wherein 
the data packets stored in the multiplicity of channel-specific packet memories are read out 
cyclically under tiie control of the reading device in accordance with the status of a multiplicity 
of counting devices. 

14. (New) The system as claimed in claim 13, wherein each of the multiplicity of counting 
devices is assigned to one of the channel-specific packet memories. 

15. (New) The system as claimed in claim 13, wherein the status of two of the counting 
devices differs essentially by a factor which is distinguished fi-om the division of the number of 
bytes of a data packet and the number of channels. 

16. (New) The system as claimed in claim 13, wherein the data packets are ATM cells, and 
the packet memories are ATM cell memories. 

17. (New) The system as claimed in claim 13, wherein the writing device is an interface. 
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18. (New) The system as claimed in claim 13, wherein the reading device is a framer device 
which inserts ATM cells into an SDH transmission jframe. 

In the Abstract; 

Please replace the Abstract with the substitute Abstract attached hereto. 
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REMARKS 



Amendments to the specification have been made and are submitted herewith in the 
attached Substitute Specification. We have included both a clean copy of the specification and a 
marked-up version showing the changes made. The claims and abstract have been amended 
herewith in the Preliminary Amendment. All amendments have been made to place the 
appUcation in proper U.S. format and to conform with proper grammatical and idiomatic 
English. None ofthe amendments herein are made for reasons related to patentability. No new 
matter has been added . 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached page is captioned " Version with markings to show changes made ''. 

Li the unlikely event that the transmittal letter is separated from this document and the 
Patent Office determines that an extension and/or other relief is required, applicant petitions for 
any required relief including extensions of time and authorizes the Commissioner to charge the 
cost of such petitions and/or other fees due in connection with the filing of this document to 
Deposit Acconnt No, 03-1952 referencing docket no. 449122022900 . However, the 
Commissioner is not authorized to charge the cost of the issue fee to the Deposit Account. 



Respectfully submitted, 



Dated: 



March 15, 2002 




ICevin R. Spivak 
Registration No. 43,148 



Morrison & FoersterLLP 
2000 Pennsylvania Avenue, N.W. 
Washington, D.C. 20006-1888 
Telephone: (202) 887-6924 
Facsimile: (202)263-8396 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



For the convenience of the Examiner, the changes made are shown below with deleted 

text in strikethrough and added text in underline. 

In the Claims: 

Please cancel claims 1-6. 

Please add new claims 7-18 as follows: 

7. (New) A method for minimizing packet memory, having a multiplicity of channel- 
specific packet memories, each of which is configured to hold a data packet, comp risinpr 

reading the data pack ets into a chaimel-specific packet memory bv a writing device; and 
removing the data pack ets fi-om the channel-specific packet memory bv a reading device, 
wherein 

3 the data packets stored i n the mnltiplicitv of channel-specific packet memories are read 

3 ont cyclically under the control of the reading device in accordance with the status of a 
multipUcitv of counting devices. 



8. (New) The method as claimed in claim 1 . wherein each of the multiplicity of counting 
devices is assigned to one of the channel-specific packet memories. 

9. (New) The mefliod as claimed in claim 1. wherein the status of two of the counting 
devices differs essentially bv a factor which is distinguished fi-om the division of the number of 
bytes of a data packet and the number of channels 

10. (New) The method as claimed in claim 1. wherein the data packets are ATM cells, and 
the packet memories are ATM cell memories. 

11. (New) The method as claimed in claim 1 . wherein the writing device is an interface. 

12. (New) The method as clanned in claim 1. wherein the reading device is a fiamer device 
which inserts ATM cells into an SDH transmission firame. 
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13. (New) A system for minimizing packet memory, comprising: 

a multiplicity of channel-specific packet memories, each of which is configured to hold a 
data packe t, the data packets being read into a channel-specific packet memory by a writing 
deyice and removed fi-om the channel-specific packet memory by a reading device, wherein 
the data packets stored in the multiplicity of channel-specific packet memories are read out 
cychcally under the control of the reading device in accordance with the status of a multiplicity 
of counting devices. 

14. (New) The system as claimed in claim 13, wherein each of the multiphcitv of counting 
devices is assigned to one of the channel-specific packet memories. 

15. (New) The system as claimed in claim 13, wherein the status of two of the counting 
devices differs essentially by a factor which is distinguished firom the division of the number of 
bytes of a data packet and the number of channels. 

16. (New) The system as claimed in claim 13, wherein the data packets are ATM cells, and 
the packet memories are ATM cell memories, 

17. (New) The system as claimed in claim 13. wherein the writing device is an interface. 

18. (New) The syste m as claimed in claim 13. wherein the reading device is a framer device 
which inserts ATM cells into an SDH transmission frame. 

In the Abstract: 

Please replace the Abstract with the substitute Abstract attached hereto. 
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METHOD FOR MINIMIZING ATM CELL MEMORY 

Abstract 

ATM cells are conventionally converted into STM-4 signals as STM-1 datastreams via the 
Utopia Level 2 interface in the non-concatenated mode, for example for the STM-4 interface. For 
this purpose, 4 ATM cell memories, which are necessary owing to the specifications of this 
interface, are required for each channel In order to reduce this number, the ATM cells are 
removed fi-om the ATM cell memories with a chronological offset As a result, the number of 
ATM cell memories can be halved without restrictions having to be accepted in the transmission 
process. 
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METHOD FOR MINIMIZING ATM CELL MEMORY 

CLAIM FOR PRIORITY 
This application claims priority to International 
Application No. PCT/DEOO/02441 which was published in 
the German language on July 25, 2 000. 

TECHNICAL FIELD OF THE INVENTION 
The invention relates to a method of minimizing packet 
memory, and in particular, to minimizing packet memo2ry 
of multiple channel -specif ic memories, each of which 
hold a data packet. 

BACKGROUND OF THE INVENTION 
Contemporary transmission methods are generally divided 
into transmission methods which transmit information 
according to a synchronous transfer mode (STM) or 
asynchronous transfer mode (ATM) . 

The synchronous transfer mode STM is based on the 
transmission of information using SDH (synchronous 
digital hierarchy) transmission technology. The 
information is transmitted in transmission frames. 
These are divided into a control field (SOH, Section 
Overhead, POH, Path Overhead) and a container field. In 
the former, control information relating to the 
connection is transmitted, while in the latter payload 
data are stored. ATM cells, for example in ATM systems 
by means of SDH, can also be used as payload data. The 
data must then be inserted into the frame structure at 
the start of the transmission process (downstream 
direction) and removed again at the reception end 
(upstream direction) . For example information relating 
to the security of the transmission, bit errors, line 
failure, clock accuracy etc. are possible as control 
info2nnation. 
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The control field has two subregions SOH and POH. The 
siibregion designated by SOH has control information 
relating to a transmission section (for example between 
two switching devices) , while control information is 
transmitted between two users (end-to-end) in the 
subregion which is designated by POH. 

In contemporary synchronous transmission methods, STM-1 
interfaces are used. An STM-1 interface is represented 
physically by a connection between two SDH switching 
devices. The STM-1 interface is thus the basis of the 
SDH transmission. For this reason, the SDH switching 
matrices arranged in the SDH switching device are 
currently configured in the prior art for the switching 
through of STM-1 signals. 

However, future transmission method contemplate higher- 
order signals such as STM-N (N>1) signals to be capable 
of being switched through. Since this is not presently 
the case, through- switching problems are experienced 
with the SDH switching matrices which have been used 
hitherto. A method of avoiding these problems known in 
the prior art is the virtual concatenated mode. It is a 
standardized method in which, for example, an STM-4 
datastream is split up into 4 STM-1 datastreams. During 
the transmission, 4 STM-1 datastreams are fed to the 
receiving switch, switched through and then combined 
again to form an STM-4 datastream. However, for this 
purpose, the STM-1 datastreams which are transmitted in 
channels must have a common reference variable so that 
later recombination can occur. 

The non-concatenated mode is in contrast to the above. 
Here, the respective signals, for example STM-1 
datastreams, are transmitted in channels which are 
independent of one another. 
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The standard interface for the transfer of ATM cells in 
the non- concatenated mode is the Utopia Level 2 
interface. ATM cells are received by this interface and 
written into channel-specific memories in accordance 
with the assigned channel number . First , it is 
determined whether the channel -specific memory in 
question is free. Only if this is the case is an ATM 
cell written in. 

The ATM cells stored in the channel -specific memories 
are then received by a framer device and inserted into 
an SDH frame structure. The ATM cells are written at a 
predefined speed into channel-specific memories and 
removed again from them with a speed which deviates 
therefrom. Although the writing-in speed which is 
predefined by the Utopia Level 2 interface is higher 
(on average approximately 4 times) than the reading-out 
speed predefined by the framer device, it should be 
noted that the writing-in process is stopped by the 
reception of an SOH field. An increase in the reading- 
out speed of the framer device is thus absolutely 
necessary. In this case, the Utopia Level 2 interface 
may no longer be capable of appropriately filling the 
the FIFO cell memories of each channel -specif ic memory. 
As a consequence, empty cells are inserted into the 
frame structure, which is to be avoided for 
considerations of dynamics because this prevents a full 
load from being reached. 

In the prior art, a structure in which a total of 4 
FIFO cell memories are used per channel -specific memory 
has become the solution to this problem. However, 
neither the framer device nor the Utopia Level 2 
interface can simultaneously access the same FIFO cell 
memory. At the start, all the FIFO cell memories are 
filled with ATM cells . First , the framer device 
simultaneously reads out the ATM cells of, in each 
case, one of the 4 FIFO cell memories of all the 
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channel -specif ic memories. As a result, the Utopia 
Level 2 interface is indirectly actuated in such a way 
that the FIFO cell memories which are now emptied are 
filled again with ATM cells by the interface. The 
framer device then cyclically reads out the further 
FIFO cell memories. Because a total of 4 FIFO cell 
memories are provided per channel -specific memory, care 
is taken to ensure that one of the 4 FIFO cell memories 
per channel -specific memory is always full. The STM-4 
interface then operates at full load. The 4 FIFO cell 
memories per channel -specific memory average the pauses 
between the different frequencies during the writing 
and reading processes . 

When there are higher-order interfaces (for example 
STM-4, STM-16 etc.), the number of FIFO cell memories 
rises drastically. This results in problems not only 
with the complexity of the entire transmission system 
(for example increased susceptibility to faults) but 
also with an increased power drain of the modules in 
the interfaces and associated warming. Furthermore, it 
is associated with increased costs (additional silicon 
costs) . 

SUMMARY OF THE INVENTION 
In one embodiment of the invention, there is a 
method for minimizing packet memory, having a 
multiplicity of channel -specif ic packet memories, each 
of which is configured to hold a data packet- The 
method includes, for example, reading the data packets 
into a channel -specific packet memory by a writing 
device and removing the data packets from the channel - 
specific packet memory by a reading device, wherein the 
data packets stored in the multiplicity of channel - 
specific packet memories are read out cyclically under 
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the control of the reading device in accordance with 
the status of a multiplicity of counting devices. 

In another aspect of the invention, each of the 
multiplicity of counting devices is assigned to one of 
the channel -specific packet memories. 

In another aspect of the invention, the status of 
two of the counting devices differs essentially by a 
factor which is distinguished from the division of the 
number of bytes of a data packet and the number of 
channels . 

In yet another aspect of the invention, the data 
packets are ATM cells, and the packet memories are ATM 
cell memories. 

In another aspect of the invention, the writing 
device is an interface. 

In another aspect of the invention, the reading 
device is a framer device which inserts ATM cells into 
an SDH transmission frame. 

In another embodiment of the invention, there is a 
system for minimizing packet memory. The system 

includes, for example, a multiplicity of channel- 
specific packet memories, each of which is configured 
to hold a data packet, the data packets being read into 
a channel -specific packet memory by a writing device 
and removed from the channel -specific packet memory by 
a reading device, wherein the data packets stored in 
the multiplicity of channel -specific packet memories 
are read out cyclically under the control of the 
reading device in accordance with the status of a 
multiplicity of counting devices. 

In another aspect of the invention, each of the 
multiplicity of counting devices is assigned to one of 
the channel -specific packet memories. 
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In another aspect of the invention, the status of 
two of the counting devices differs essentially by a 
factor which is distinguished from the division of the 
number of bytes of a data packet and the number of 
channels . 

In still another aspect of the invention, the data 
packets are ATM cells, and the packet memories are ATM 
cell memories. 

In another aspect of the invention, the writing 
device is an interface. 

In another aspect of the invention, the reading 
device is a framer device which inserts ATM cells into 
an SDH transmission frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention is explained in more detail below with 
reference to an exemplary embodiment. In the drawings: 

Fig. 1 shows the circuit arrangement according to 
the invention in a communications system. 

Fig. 2 shows the circuit arrangement according to 
t he i nvent i on . 

Fig. 3 shows the conditions on the data lines 
Data_ChO... Data_Ch3 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The invention indicates a way in which the number of 
cell memories for the non- concatenated mode can be 
reduced . 

One advantage of the invention is the spatial 
arrangement of the FIFO cell memories of the prior art 
is converted, as it were, into a chronological 
arrangement. This means that the definition of the 
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Utopia Level 2 interface is taken into account by- 
ensuring that if the reading device accesses an ATM 
cell memory, an ATM cell is stored in it, and it is 
thus not necessary to insert any empty cells into the 
SDH transmission frame. This is achieved by virtue of 
the fact that the ATM cells stored in the ATM cell 
memory are removed from them in a chronologically 
staggered reading-out process. 

Fig. 1 shows the circuit arrangement according to the 
invention in a communications system KS. According to 
the arrangement, a switching matrix SN, which can be 
used for switching through the ATM cells, is disclosed 
as a central component of the communications system KS . 
In addition, ATM port devices P and devices SDH, 
between which the Utopia Level 2 interface is arranged, 
are shown. The interface is simultaneously part of the 
two devices. The circuit arrangement according to the 
invention is then integrated into the device SDH. 
Framer devices (not shown here in more detail) which 
integrate the ATM cells into SDH transmission frames 
are to be considered as part of the device SDH. The 
circuit arrangement according to the invention is 
located in the downstream direction. 

Fig. 2 shows the circuit arrangement according to the 
invention in detail. According to said arrangement, 
channel -specific memories SP0...SP3 which each have 2 
FIFO cell memories FIFOxy, FIFOxz are disclosed. An FIFO 
cell memory can hold precisely one ATM cell. 2 FIFO 
cell memories are necessary because writing/reading 
processes cannot be performed simultaneously in one ATM 
cell memory. Therefore, while one ATM cell is removed 
from one of the ATM cell memories, a further ATM cell 
can thus be written into the remaining ATM cell memory. 

According to Fig. 2, the channel -specific memory SPO 
thus has the two FIFO cell memories FIFOoi, FIFO02/ the 
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channel -specific memory SPl has the two FIFO cell 
memories FIFOn, FIFO12 and so on. The channel -specif ic 
memories SP0...SP3 are operatively connected to the 
Utopia Level 2 interface. The interface receives the 
ATM cells from the ATM port P and writes them to one of 
the two FIFO cell memories FIFOxy, FIFOxz of the 
respective channel -specif ic memory SP0...SP3 in 
accordance with the channel ChO...Ch3 . The channel ChO is 
thus assigned the channel -specific memory SPO, and the 
channel Chi is thus assigned the channel -specif ic 
memory SPl etc. The Utopia Level 2 interface ensures 
that the ATM cell memories are filled with ATM cells. 
The reason for this is that otherwise the framer device 
integrates empty cells into the SDH frames. The ATM 
cells are written into the channel -specific memories at 
a speed which is predefined by the Utopia Level 2 
interface . 

Furthermore, Fig. 2 shows a framer device FR. It 
removes the ATM cells from one of the two FIFO cell 
memories FIFO^y, FIFOxz of the respective channel - 
specific memory SP0...SP3 and integrates them into SDH 
transmission frames. The reading-out processes are 
supported by a reading counter RC which controls the 
chronological sequencing of the reading-out processes 
by means of devices RC0...RC3 . The ATM cells are removed 
from the respective channel -specif ic memories SP0...SP3 
again at a speed which differs from the writing-in 
speed and is predefined by the framer device FR. 

In order to aim at transmission of the greatest 
possible efficiency, the Utopia Level 2 interface fills 
up the channel -specific memories SP0...SP3 with ATM 
cells, and the framer device FR must correspondingly 
read out the ATM cells, in such a way that the dwell 
time of the ATM cells in the FIFO cell memories FIFOxy, 
FIFOxz is as short as possible. For this purpose, the 
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writing/reading processes have to be correspondingly 
matched to one another. 

For this purpose, the writing/reading process is 
started from an initial state. In this state, the FIFO 
cell memories FIFO^y, FIFOxz are to be filled with ATM 
cells. The Utopia Level 2 interface thus writes no ATM 
cells into the channel -specif ic memories SP0...SP3 . The 
framer device FR initially reads out an ATM cell from 
the ATM cell memory FIFOqi of the channel-specific 
memory SPO byte by byte. The decisive factor here is 
the counter reading of the counting device RCO . The 
counter reading results from the counting device RC 
being acted on by an offset. In the present case, this 
offset is 0 bytes. 

The counter reading of the counting device RCl then 
specifies when the ATM cell stored in the ATM cell 
memory FIFOn of the channel -specif ic memory SPl is to 
be read out. The counter reading results from the 
counting device RC being acted on by a further offset. 
In the present case, this is 13 bytes. This means that 
the reading out of the ATM cell stored in the cell 
memory FIFOn is not started until 13 bytes of the ATM 
cell of the ATM cell memory FIFOoi have been read out. 
The offsets of the counting devices RC2 and RC3 are 26 
and 39 bytes. The reading out takes place cyclically. 
During the reading-out processes, the Utopia Level 2 
interface can write further ATM cells into the ATM cell 
memories. The criterion for this is, however, that the 
respective ATM cell memory is empty. As a result of 
this method, 4 cell memories do not empty 
simultaneously as in the prior art but rather the cell 
memories empty sequentially (see Fig. 3) . As a result, 
only 2 ATM cell memories per channel -specific memory 
are required. 
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Fig. 3 shows the conditions on the data lines 
Data_ChO.„Data_Ch3 downstream of the channel -specific 
memories SPO . . . SP3 . The ATM cells are indicated by 
header H and payload P. The chronological offset of the 
transmission is clearly apparent here. 

In the exemplary embodiment, the minimization of the 
ATM cell memories was referred to. However, the 
invention is not restricted to ATM cells and ATM cell 
memories. Instead, packets of a general type such as IP 
packets, for example, can also be removed from packet 
memories in accordance with the method according to the 
invention. As a consequence, the packet memories can 
then be minimized in the same way as the ATM cell 
memories of the exemplary embodiment. 
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Dcacription 

METHOD FOR MINIMIZING ATM CELL MEMORY 

CLAIM FOR PRIORITY 
This application claims priority to International 
Application No> PCT/DEOO/02441 which was pxiblished in 
the German language on July 25, 2000, 

TECHNICAL FIELD OF THE INVENTION 

The invention relates to a method according — fee — fefee 

preamble — — patent claim — 3r^ of minimizing packet 

memory^ an d in particular^ to minimizing packet memory 
of multiple channel -specific memories, each of which 
hold a data packet > 

BACKGROUND OF THE INVENTION 

Contemporary transmission methods are generally divided 
into transmission methods which transmit information 
according to a synchronous transfer mode (STM) or 
asynchronous transfer mode (ATM) . 

The synchronous transfer mode STM is based on the 
transmission of information using SDH (synchronous 
25 digital hierarchy) transmission technology. Here, — the 
^ The information is transmitted in transmission 
frames. These are divided into a control field (SOH, 
Section Overheadr^ POH, Path Overhead) and a container 
field. In the former, control information relating to 
30 the connection is transmitted, while in the latter 
payload data are stored. ATM cells, for example in ATM 
systems by means of SDH, can also be used here as 
payload data. Said The data must then be inserted into 
the frame structure at the start of the transmission 
35 process (downstream direction) and removed again at the 
reception end (upstream direction) . For example 
information relating to the security of the 
transmission, bit errors, line failure, clock accuracy 




20 
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etc. are possible as control information . 

The control field has two subregions SOH and POH. The 
subregion designated by SOH has control information 
relating to a transmission section (for example between 
two switching devices) , while control infoirmation is 
transmitted between two users (end-to-end) in the 
subregion which is designated by POH. 

In contemporary synchronous transmission methods, STM-1 
interfaces are used. An STM-1 interface is represented 
physically by a connection between two SDH switching 
devices. The STM-1 interface is thus the basis of the 
SDH transmission. For this reason, the SDH switching 
matrices arranged in the SDH switching device are 
currently configured in the prior art for the switching 
through of STM-1 signals. 

However, is future fefee intention is §ea? future 

transmission method contemplate higher-order signals 
such as STM-N (N>1) signals to be capable of being 
switched through. Bccauac Since this is not presently 

the case at — prcocnt , through- switching problems are 
experienced with the SDH switching matrices which have 
been used hitherto. A method of avoiding these problems 
which has — been known in the prior art is the virtual 
concatenated mode. It is a standardized method with in 
which, for example, an STM-4 datastream is split up 
into 4 STM-1 datastreams. During the transmission, 4 
STM-1 datastreams are thus fed to the receiving switch, 
switched through and then combined again to form an 
STM-4 datastream. However, for this purpose, the STM-1 
datastreams which are transmitted in channels must have 
a common reference variable so that later recombination 
can occur. 

The non- concatenated mode is to be ooon in contrast to 
the above. Here, the respective signals, for example 
STM-1 datastreams, are transmitted in channels which 
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are independent of one another. 

The standard interface for the transfer of ATM cells in 
the non- concatenated mode is the Utopia Level 2 
interface. ATM cells are received by this interface and 
written into channel -specific memories in accordance 
with the assigned channel number, — a — f irot — otop 
First, it is determined here whether the channel- 
specific memory in question is free. Only if this is 
the case is an ATM cell written in. 

The ATM cells stored in the channel -specific memories 
are then received by a framer device and inserted into 
an SDH frame structure. The ATM cells are ^febus written 
at a predefined speed into channel -specific memories 
and removed again from them with a speed which deviates 
therefrom. Although the writing-in speed which is 
predefined by the Utopia Level 2 interface is higher 
(on average approximately 4 times) than the reading-out 
speed predefined by the framer device, it is — to be 
borne in mind here should be noted that the writing-in 
process is stopped by the reception of an SOH field. An 
increase in the reading- out speed of the framer device 
is thus absolutely necessary. In this case, the Utopia 
Level 2 interface may no longer be capable of 
appropriately filling the the FIFO cell memories of 
each channel-specific memory. As a consequence, empty 
cells are inserted into the frame structure, which is 
to be avoided for considerations of dynamics because 
this prevents a full load from being reached. 

In the prior art, a structure in which a total of 4 
FIFO cell memories are used per channel -specif ic memory 
has become apparent ao the solution to this problem. 
^^^^f — ^ — is — noGcooary — fee — bear — in mind that However^ 
neither the framer device nor the Utopia Level 2 
interface can simultaneously access the same FIFO cell 
memory. At the start, all the FIFO cell memories are 
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filled with ATM cells, i^i — a — first — atop First , the 
framer device simultaneously reads out the ATM cells 
of_^ in each case^ one of the 4 FIFO cell memories of 
all the channel -specific memories. As a result, the 
5 Utopia Level 2 interface is indirectly actuated in such 
a way that the FIFO cell memories which are now emptied 
are filled again with ATM cells by oaid the interface. 
The framer device then cyclically reads out the further 
FIFO cell memories. Because a total of 4 FIFO cell 
P 10 memories are provided per channel-specific memory, care 

P is taken to ensure that one of the 4 FIFO 

P3 cell memories per channel -specific memory is always 

full. The STM-4 interface then operates at full load, 
p The 4 FIFO cell memories per channel -specific memory 

1";,^ 15 average the pauses between the different frequencies 

]7| during the writing and reading processes. 

P. 

p4 It ia problematic here that when When there are higher- 

flj order interfaces (for example STM-4, STM-16 etc.), the 

20 number of FIFO cell memories rises drastically. 
However, — this This results in problems not ^ only with 
the complexity of the entire transmission system (for 
example increased susceptibility to faults) but also 
with an increased power drain of the modules in the 
25 interfaces and associated warming. Furthermore, it is 
associated with increased costs (additional silicon 
costs) . 



The invention io baaed on the object of indicating a 
30 way in which the number of cell memoriGa for the non 

concatenated mode can be reduced. 

SUMMARY OF THE INVENTION 
In one eiabodiment of the invention,, there is a 
method for minimizing packet memory, having a 
multiplicity of channel -specific packet memories, each 
of which is configured to hold a data packet. The 
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method includes^ for example ^ reading the data packets 
into a channel -specific packet memory by a writing 
device and removing the data packets from the channel - 
specific packet memory by a reading device^ wherein the 
data packets stored in the multiplicity of channel- 
specific packet memories are read out cyclically under 
the control of the reading device in accordance with 
the status of a multiplicity of counting devices. 



P In another aspect of the invention^ each of the 

h " 

|g multiplicity of counting devices is assigned to one of 

P the channel -specific packet memories, 

,|« In another aspect of the invention, the status of 
two of the counting devices differs essentially by a 

0 factor which is distinguished from the division of the 

W- " ' 

\^ number of bytes of a data packet and the number of 

If^ chann els, 

13 

PJ In yet another aspect of the invention, the data 



packets are ATM cells, and the packet memories are ATM 
cell memories. 

In another aspect of the invention, the writing 
device is an interface. 

In another aspect of the invention, the reading 
device is a framer device which inserts ATM cells into 
an SDH transmission frame. 

In another embodiment of the invention, there is a 

system for minimizing packet memory, The system 

includes, for example, a multiplicity of channel - 
specific packet memories, each of which is configured 
to hold a data packet, the data packets being read into 
a channel -specific packet memory by a writing device 
and removed from the channel-specific packet memory by 
a reading device, wherein the data packets stored in 
the mul tiplicity of channel -specific packet memories 
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are read out cyclically under the control of the 
reading device in accordance with the status of a 
multiplicity of counting devices > 

In another aspect of the invention^ each of the 
multiplicity of counting devices is assigned to one of 
the channel -specific packet memories. 

In another aspect of the invention^ the status of 
two of the counting devices differs essentially by a 
Q factor which is distinguished from the division of the 

number of bytes of a data packet and the number of 
channels. 



packets are ATM cells. 


and 


the 


packet memories 


are ATM 


cell memories* 

In another aspect 


of 


the 


invention, the 


writing 


device is an interface. 










In another aspect 


of 


the 


invention, the 


reading 



device is a framer device which inserts ATM cells into 
an SDH transmission frame. 



5 The invGntion io achieved on the baoio of the fQaturcs 
gpcGified in the preamble of patent claim 1 by moana of 
the fcaturco claimed in the characterizing part. 



An advantage of the invention io in particular the fact 
10 that the apatial arrangcmGnt of the FIFO cell memoriec 
^ — fe*be — prior — aaefe — is — convert od, — as — tfe — wore, — into — a 
chronological — arrangement . — Thio — means — that^ — here — too, 
tho definition of the Utopia Level 2 interface ia talccn 
into — account — fey — encuring — that — — fefee — reading — device 
15 accGOOGO — etR — A3^4 — cell — memory, — etn — ATM — cell — is — alwayg 
otored in — it-? — and — it — is — thus — net — noccaoary to — inacrt 
any empty cello into the CDII tranamioaion frame, — Thio 
io achieved by virtue of the fact that the ATM cello 
otored in the ATM cell memor^^ are removed from them in 
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g chronologiQally otaggcrcd reading out proccoo. 

Advan t ago oua developments fefee invention 

apccified in the oubclaima. 



n I. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below with 
reference to an exemplary embodiment. In the drawing 
drawings : 



10 Fig. 1 shows the arrangement e£ fehe circuit 

arrangement according to the invention in a 
ig communications system^-^^ 

p ^^9- 2 shows the circuit arrangement according to 

15 the inventionT-* 



P Fig. 3 shows the conditions on the data lines 

!ii Data ChO... Data Ch3 . 



20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The inve ntion Indicates a way in which the number of 
cell memo ries for the non- concatenated mode can be 
reduced. 



One ad vantage of the invention is the spatial 
arrange ment of the FIFO cell memories of the prior art 

is converte d^ as it were^ into a chronological 

arrange ment. This means that the definition of the 
Utopia Level 2 interface is taken into account by- 
ensuri ng that if the reading device accesses an ATM 
cell me mory, an ATM cell is stored in it^ and it is 
thus not neces sary to insert any empty cells into the 
SDH tr ansmission frame. This is achieved by virtue of 
the fac t that the ATM cells stored in the ATM cell 
memory are removed from them in a chronologically 
staggered reading-out process. 



Fig. 1 shows the ¥4=^, — 1 ahowa the, arrangement of the 
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circuit arrangement according to the invention in a 
communications system KS. According to oaid the 
arrangement, a switching matrix SN, which can be used 
for switching through the ATM cells, is disclosed as a 
central component of the communications system KS. In 
addition, ATM port devices P and devices SDH, between 
which the Utopia Level 2 interface is arranged, are 
shown. Said The interface is simultaneously part of the 
two devices. The circuit arrangement according to the 
invention is then integrated into the device SDH. 
Framer devices (not shown here in more detail) which 
integrate the ATM cells into SDH transmission frames 
are to be considered as part of the device SDH. The 
circuit arrangement according to the invention is 
located in the downstream direction. 

Fig. 2 shows the circuit arrangement according to the 
invention in detail. According to said arrangement, 
channel -specific memories SP0...SP3 which each have 2 
FIFO cell memories FIFO^y. FIFOxz are disclosed. An FIFO 
cell memory can hold precisely one ATM cell. 2 FIFO 
cell memories are necessary because writing/ reading 
processes cannot be performed simultaneously in one ATM 
cell memory. Therefore, while one ATM cell is removed 
from one of the ATM cell memories, a further ATM cell 
can thus be written into the remaining ATM cell memory. 

According to Fig. 2, the channel -specif ic memory SPO 
thus has the two FIFO cell memories FIFOoi/ FIFO02/ the 
channel -specific memory SPl has the two FIFO cell 
memories FIFOn, FIFO12 and so on. The channel -specific 
memories SP0...SP3 are operatively connected to the 
Utopia Level 2 interface. Said The interface receives 
the ATM cells from the ATM port P and writes them to 
one of the two FIFO cell memories FIFOxy, FIFOxz of the 
respective channel -specif ic memory SP0...SP3 in 
accordance with the channel ChO...Ch3 . The channel ChO is 
thus assigned the channel -specific memory SPO, and the 
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channel Chi is thus assigned the channel -specif ic 
memory SPl etc. The Utopia Level 2 interface must 
onourG at all timca ensures that the ATM cell memories 
are filled with ATM cells. The reason for this is that 
otherwise the framer device integrates empty cells into 
the SDH frames. The ATM cells are written into the 
channel -specific memories at a speed which is 
predefined by the Utopia Level 2 interface. 

Furthermore, Fig. 2 shows a framer device FR. It 
removes the ATM cells from one of the two FIFO cell 
memories FIFO^y, FIFO^z of the respective channel ~ 
specific memory SP0...SP3 and integrates them into SDH 
transmission frames. The reading-out processes are 
supported by a reading counter RC which controls the 
chronological sequencing of the reading-out processes 
by means of devices RC0...RC3 . The ATM cells are removed 
from the respective channel -specif ic memories SP0...SP3 
again at a speed which differs from the writing-in 
speed and is predefined by the framer device FR. 

In order to aim at transmission of the greatest 
possible efficiency, the Utopia Level 2 interface must 
fills up the channel -specific memories SP0...SP3 
with ATM cells, and the framer device FR must 
correspondingly read out the ATM cells, in such a way 
that the dwell time of the ATM cells in the FIFO cell 
memories FIFO^, FIFO^z is as short as possible. For 
this purpose, the writing/reading processes have to be 
correspondingly matched to one another. 

For this purpose, the writing/reading process is 
started from an initial state. In this state, all the 
FIFO cell memories FIFOxy, FIFOxz are to be filled with 
ATM cells. The Utopia Level 2 interface thus writes no 
ATM cells into the channel -specific memories SP0...SP3 . 
The framer device FR initially reads out an ATM cell 
from the ATM cell memory FIFOoi of the channel -specific 
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memory SPO byte by byte. The decisive factor here is 
the counter reading of the counting device RCO . The 
counter reading results from the counting device RC 
being acted on by an offset. In the present case, this 
offset is 0 bytes. 

The counter reading of the counting device RCl then 
specifies when the ATM cell stored in the ATM cell 
memory FIFOn of the channel -specific memory SPl is to 
be read out. The counter reading results from the 
counting device RC being acted on by a further offset. 
In the present case, this is 13 bytes. This means that 
the reading out of the ATM cell stored in the cell 
memory FIFOn is not started until 13 bytes of the ATM 
cell of the ATM cell memory FIFOoi have been read out. 
The offsets of the counting devices RC2 and RC3 are 26 
and 39 bytes. The reading out takes place cyclically. 
During the reading-out processes, the Utopia Level 2 
interface can write further ATM cells into the ATM cell 
memories. The criterion for this is, however, that the 
respective ATM cell memory is empty. As a result of 
this method, 4 cell memories do not empty 
simultaneously as in the prior art but rather the cell 
memories empty sequentially (see Fig. 3) . As a result, 
only 2 ATM cell memories per channel -specific memory 
are required. 

Fig. 3 shows the conditions on the data lines 
Data__ChO...Data_Ch3 downstream of the channel -specific 
memories SPO . . . SP3 . The ATM cells are indicated by 
header H and payload P. The chronological offset of the 
transmission is clearly apparent here. 

In the exemplary embodiment, the minimization of the 
ATM cell memories was referred to. However, the 
invention is not restricted to ATM cells and ATM cell 
memories. Instead, packets of a general type such as IP 
packets, for example, can also be removed from packet 
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memories in accordance with the method according to the 
invention. As a consequence, the packet memories can 
then be minimized in the same way as the ATM cell 
memories of the exemplary embodiment. 
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Description 

Method for minimizing ATM cell memory 

The invention relates to a method according to the 
preamble of patent claim 1. 

Contemporary transmission methods are generally divided 
into transmission methods which transmit information 
according to a synchronous transfer mode (STM) or 
asynchronous transfer mode (ATM) . 

The synchronous transfer mode STM is based on the 
transmission of information using SDH (synchronous 
digital hierarchy) transmission technology. Here, the 
to information is transmitted in transmission frames. 
These are divided into a control field (SOH, Section 
Overhead; POH, Path Overhead) and a container field. In 
the former, control information relating to the 
connection is transmitted, while in the latter payload 
data are stored- ATM cells, for example in ATM systems 
by means of SDH, can also be used here as payload data. 
Said data must then be inserted into the frame 
structure at the start of the transmission process 
(downstream direction) and removed again at the 
reception end (upstream direction) . For example 
information relating to the security of the 
transmission, bit errors, line failure, clock accuracy 
etc. are possible as control information. 

The control field has two subregions SOH and POH. The 
subregion designated by SOH has control information 
relating to a transmission section (for example between 
two switching devices) , while control information is 
transmitted between two users (end-to-end) in the 
subregion which is designated by POH. 
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In contemporary synchronous transmission methods, STM-l 
interfaces are used. An STM-l interface is represented 
physically by a connection between two SDH switching 
devices. The STM-l interface is thus the basis of the 
SDH transmission. For this reason, the SDH switching 
matrices arranged in the SDH switching device are 
currently configured in the prior art for the switching 
through of STM-l signals. 

However, in future the intention is for higher-order 
signals such as STM-N (N>1) signals to be capable of 
being switched through. Because this is not the case at 
present, through- switching problems are experienced 
with the SDH switching matrices which have been used 
hitherto. A method of avoiding these problems which has 
been known in the prior art is the virtual concatenated 
mode. It is a standardized method with which, for 
example, an STM-4 datastream is split up into 4 STM-l 
datastreams. During the transmission, 4 STM-l 
datastreams are thus fed to the receiving switch, 
switched through and then combined again to form an 
STM-4 datastream. However, for this purpose, the STM-l 
datastreams which are transmitted in channels must have 
a common reference variable so that later recombination 
can occur. 



The non- concatenated mode is to be seen in contrast to 
the above. Here, the respective signals, for example 
STM-l datastreams, are transmitted in channels which 
are independent of one another. 

The standard interface for the transfer of ATM cells in 
the non- concatenated mode is the Utopia Level 2 
interface. ATM cells are received by this interface and 
written into channel -specif ic memories in accordance 
with the assigned channel number. In a first step, it 
is determined here whether the channel-specific memory 
in question is free. Only if this is the case is an ATM 
cell written in. 
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The ATM cells stored in the channel -specific memories 
are then received by a framer device and inserted into 
an SDH frame structure. The ATM cells are thus written 
at a predefined speed into channel -specif ic memories 
and removed again from them with a speed which deviates 
therefrom. Although the writing-in speed which is 
predefined by the Utopia Level 2 interface is higher 
(on average approximately 4 times) than the reading-out 
speed predefined by the framer device, it is to be 
borne in mind here that the writing-in process is 
stopped by the reception of an SOH field. An increase 
in the reading-out speed of the framer device is thus 
absolutely necessary. In this case, the Utopia Level 2 
interface may no longer be capable of appropriately 
filling the the FIFO cell memories of each channel - 
specific memory. As a consequence, empty cells are 
inserted into the frame structure, which is to be 
avoided for considerations of dynamics because this 
prevents a full load from being reached. 

In the prior art, a structure in which a total of 4 
FIFO cell memories are used per channel -specif ic memory 
has become apparent as the solution to this problem. 
Here, it is necessairy to bear in mind that neither the 
framer device nor the Utopia Level 2 interface can 
simultaneously access the same FIFO cell memory. At the 
start, all the FIFO cell memories are filled with ATM 
cells. In a first step, the framer device 
simultaneously reads out the ATM cells of in each case 
one of the 4 FIFO cell memories of all the channel - 
specific memories. As a result, the Utopia Level 2 
interface is indirectly actuated in such a way that the 
FIFO cell memories which are now emptied are filled 
again with ATM cells by said interface. The framer 
device then cyclically reads out the further FIFO cell 
memories. Because a total of 4 FIFO cell memories are 
provided per channel-specific memory, care is taken to 
ensure that one of the 4 FIFO 
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cell memories per channel -specific memory is always 
full. The STM-4 interface then operates at full load. 
The 4 FIFO cell memories per channel -specif ic memory 
average the pauses between the different frequencies 
during the writing and reading processes. 

It is problematic here that when there are higher-order 
interfaces (for example STM-4, STM-16 etc.), the number 
of FIFO cell memories rises drastically. However, this 
results in problems not only with the complexity of the 
entire transmission system (for example increased 
susceptibility to faults) but also with an increased 
power drain of the modules in the interfaces and 
associated warming. Furthermore, it is associated with 
increased costs (additional silicon costs) . 

The Invention is based on the object of indicating a 
way in which the number of cell memories for the non- 
concatenated mode can be reduced. 

The invention is achieved on the basis of the features 
specified in the preamble of patent claim 1 by means of 
the features claimed in the characterizing part. 

An advantage of the invention is in particular the fact 
that the spatial arrangement of the FIFO cell memories 
of the prior art is converted, as it were, into a 
chronological arrangement. This means that, here too, 
the definition of the Utopia Level 2 interface is taken 
into account by ensuring that if the reading device 
accesses an ATM cell memory, an ATM cell is always 
stored in it, and it is thus not necessary to insert 
any empty cells into the SDH transmission frame. This 
is achieved by virtue of the fact that the ATM cells 
stored in the ATM cell memory are removed from them in 
a chronologically staggered reading-out process. 
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Advantageous developments of the invention are 
specified in the subclaims* 

The invention is explained in more detail below with 
reference to an exemplary embodiment. In the drawing: 

Fig. 1 shows the arrangement of the circuit 
arrangement according to the invention in a 
communications system. 

Fig. 2 shows the circuit arrangement according to the 
invention. 

Fig. 3 shows the conditions on the data lines 
Data_ChO... Data_Ch3 . 

Fig. 1 shows the arrangement of the circuit arrangement 
according to the invention in a communications system 
KS. According to said arrangement, a switching matrix 
SN, which can be used for switching through the ATM 
cells, is disclosed as a central component of the 
communications system KS . In addition, ATM port devices 
P and devices SDH, between which the Utopia Level 2 
interface is arranged, are shown. Said interface is 
simultaneously part of the two devices. The circuit 
arrangement according to the invention is then 
integrated into the device SDH. Framer devices (not 
shown here in more detail) which integrate the ATM 
cells into SDH transmission frames are to be considered 
as part of the device SDH. The circuit arrangement 
according to the invention is located in the downstream 
direction. 

Fig. 2 shows the circuit arrangement according to the 
invention in detail. According to said arrangement, 
channel -specific memories SP0...SP3 which each have 2 
FIFO cell memories FIFOxy, FIFO^z are disclosed. An FIFO 
cell memory can hold precisely one ATM cell. 2 FIFO 
cell memories are necessary because writing/reading 
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processes cannot be performed simultaneously in one ATM 
cell memory. Therefore, while one ATM cell is removed 
from one of the ATM cell memories, a further ATM cell 
can thus be written into the remaining ATM cell memory. 

According to Fig. 2, the channel -specific memory SPO 
thus has the two FIFO cell memories FIFOoi/ FIFO02/ the 
channel -specific memory SPl has the two FIFO cell 
memories FIFOn, FIFO12 and so on. The channel -specific 
memories SP0...SP3 are operatively connected to the 
Utopia Level 2 interface. Said interface receives the 
ATM cells from the ATM port P and writes them to one of 
the two FIFO cell memories FIFOxy/ FIFOxz of the 
respective channel -specific memory SP0...SP3 in 
accordance with the channel ChO...Ch3 . The channel ChO is 
thus assigned the channel -specif ic memory SPO, and the 
channel Chi is thus assigned the channel -specific 
memory SPl etc. The Utopia Level 2 interface must 
ensure at all times that the ATM cell memories are 
filled with ATM cells. The reason for this is that 
otherwise the framer device integrates empty cells into 
the SDH frames. The ATM cells are written into the 
channel -specif ic memories at a speed which is 
predefined by the Utopia Level 2 interface. 

Furthermore, Fig. 2 shows a framer device FR. It 
removes the ATM cells from one of the two FIFO cell 
memories FIFOxy, FIFOxz of the respective channel - 
specific memory SP0...SP3 and integrates them into SDH 
transmission frames. The reading-out processes are 
supported by a reading counter RC which controls the 
chronological sequencing of the reading-out processes 
by means of devices RC0...RC3 . The ATM cells are removed 
from the respective channel -specific memories SP0...SP3 
again at a speed which differs from the writing-in 
speed and is predefined by the framer device FR. 
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In order to aim at transmission of the greatest 
possible efficiency, the Utopia Level 2 interface must 
fill up the channel-specific memories SP0...SP3 with ATM 
cells, and the framer device FR must correspondingly 
read out the ATM cells, in such a way that the dwell 
time of the ATM cells in the FIFO cell memories FIFO^y, 
FIFOxz is as short as possible. For this purpose, the 
writing/reading processes have to be correspondingly 
matched to one another. 

For this purpose, the writing/reading process is 
started from an initial state. In this state, all the 
FIFO cell memories FIFOxy, FIFOxz are to be filled with 
ATM cells. The Utopia Level 2 interface thus writes no 
ATM cells into the channel -specific memories SP0...SP3 . 
The framer device FR initially reads out an ATM cell 
from the ATM cell memory FIFOoi of the channel -specific 
memory SPO byte by byte. The decisive factor here is 
the counter reading of the counting device RCO. The 
counter reading results from the counting device RC 
being acted on by an offset. In the present case, this 
offset is 0 bytes. 

The counter reading of the counting device RCl then 
specifies when the ATM cell stored in the ATM cell 
memory FIFOn of the channel -specific memory SPl is to 
be read out. The counter reading results from the 
counting device RC being acted on by a further offset. 
In the present case, this is 13 bytes. This means that 
the reading out of the ATM cell stored in the cell 
memory FIFOn is not started until 13 bytes of the ATM 
cell of the ATM cell memory FIFOoi have been read out. 
The offsets of the counting devices RC2 and RC3 are 2 6 
and 3 9 bytes. The reading out takes place cyclically. 
During the reading-out processes, the Utopia Level 2 
interface can write further ATM cells into the ATM cell 
memories. The criterion for this is, however, that the 
respective ATM cell memory is empty. As a result of 



GR 99 P 2839 DE 

- 8 - 

this method, 4 cell memories do not empty 
simultaneously as in the prior art but rather the cell 
memories empty sequentially (see Fig. 3) . As a result, 
only 2 ATM cell memories per channel -specific memory 
are required. 

Fig. 3 shows the conditions on the data lines 
E^sta_ChO..X^ata_Ch3 downstream of the channel -specific 
memories SP0...SP3. The ATM cells are indicated by 
header H and payload P. The chronological offset of the 
transmission is clearly apparent here. 

In the exemplary embodiment, the minimization of the 
ATM cell memories was referred to. However, the 
invention is not restricted to ATM cells and ATM cell 
memories. Instead, packets of a general type such as IP 
packets, for example, can also be removed from packet 
memories in accordance with the method according to the 
invention. As a consequence, the packet memories can 
then be minimized in the same way as the ATM cell 
memories of the exemplary embodiment . 



GR 99 P 283 9 DE 
Patent claims 



- 9 - 



1. A method for minimizing packet memory, having a 
multiplicity of channel -specific packet memories 

(FIFOxy/ FIFOxz) / each of which can be used to hold a 
data packet, the data packets being read into a 
channel -specific packet memory by a writing device 

(Utopia Level 2) and removed from it again by a reading 
device (FR) , characterized in that the data packets 
stored in the multiplicity of channel -specific packet 
memories (FIFOxy/ FIFOxz) are read out cyclically under 
the control of the reading device (FR) in accordance 
with the status of a multiplicity of counting devices 

(RCO«.RCn) . 

2. The method as claimed in claim 1, characterized in 
that the multiplicity of counting devices (RCO..RCn) is 
embodied in such a way that each of these counting 
devices is assigned in each case to one of the channel - 
specific packet memories (FIFOxy, FIFOxz) • 

3. The method as claimed in claim 1, 2, characterized 
in that the status of two counting devices (RCO...RCn) 
differs essentially by a factor which is distinguished 
from the division of the number of bytes of a data 
packet (for example 53) and the number of channels. 

4 . The method as claimed in claim 1 to 3, 
characterized in that the data packets are embodied as 
ATM cells, and the packet memories are embodied as ATM 
cell memories (FIFOxy, FIFOxz) . 

5. The method as claimed in claim 1 to 4, 
characterized in that the writing device is embodied as 
a Utopia Level 2 interface. 

6. The method as claimed in claim 1 to 4, 
characterized in that the reading device is embodied as 
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a framer device (FR) which inserts ATM cells into 
SDH transmission frame. 
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Abstract 

Method for minimizing ATM cell memory 

In the prior art, ATM cells are converted into STM-4 
signals as STM-1 datast reams via the Utopia Level 2 
interface in the non-concatenated mode, for example for 
the STM-4 interface. For this purpose, 4 ATM cell 
memories, which are necessary owing to the 
specifications of this interface, are required for each 
channel. In order to reduce this number, the ATM cells 
are removed from the ATM cell memories with a 
chronological offset. As a result, the number of ATM 
cell memories can be halved without restrictions having 
to be accepted in the transmission process. 
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